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Dersin Adi: Gida Mihendisligi Tasarimi Il

Course Name: Food Engineering Design I

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
GID 4902 8 4 10 2 4 0

Bolum / Program Gida Mihendisligi
(Department/Program) | (Food Engineering)
Dersin Turi Zorunlu Dersin Dili Turkece
(Course Type) (Compulsory) (Course Language) | (Turkish)

Dersin Onkosullari
(Course Prerequisites)

GID 4901E min BB ve GID 211E min DD ve (GID341 min DD veya GID341E min DD) ve (GID351
min DD veya GID351E min DD) ve GID204E min DD

GID 4901E min BB and GID 211E min DD and (GID341 min DD or GID341E min DD) and (GID351
min DD or GID351E min DD) and GID204E min DD

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve Mihendislik/Mimar

Matematik Temel Mihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

by Content, %)

- %50 %50 -

Dersin Tanimi

Endustriyel gida driiniiniin segilmesi. Uriiniin Gretim teknolojisi ve akig diyagrami. Proses hesaplamalari ve kapasitenin belirlenmesi igin gerekli
istatistiksel verilerin derlenmesi. Segilen proses igin kitle ve enerji denklikleri, akiskanlar mekanigi, isi ve kitle aktarimi hesaplamalarinin yapilmasi.
Uygun ekipman segimi veya tasarimi ile ekipmanlarin, operasyonlarin ve trliniin maliyet hesaplamalari yapilarak gida tesisinin tasarlanmasi.

(Course Description)

Selecting an industrial food product. The production technology and flow diagram of food product. Gathering essential statistical data for process
calculations and determination of capacity. Calculations of mass and energy balances, fluid mechanics, heat and mass transfer for the selected
process. Designing of a food plant by selecting or designing proper equipments, calculation of the costs of equipments, operations, and the product.

Dersin Amaci

1. Onceki yillarda 6grenilmis temel miihendislik pensiplerini bir ekipman, bilesen veya sistem tasariminda uygulayabilme.
2. Takim iginde galisabilme ve miihendislik uygulamalarinda gerekli modern muhendislik araglarini kullanabilme

3. Yazili ve s6zli iletigim yetenegini gelistirme

4. Muhendislik goziimlerinin etkilerini kiiresel ve toplumsal bir gergevede, etik ve profesyonel sorumlulukla anlayabilme
5. Ogrencileri giincel konularda bilgilerini artirmaya tegvik etme

(Course Objectives)

Students who pass the course will be able to:
1. Demonstrate an ability to apply the basic engineering principles that have been learned in the past years to design an equipment, component
or system.
2. Demonstrate an ability to work in teams and to apply modern engineering tools necessary for engineering practice.
3. Develop an ability of written & oral communication.
4. Demonstrate a basic understanding on the impact of engineering solutions in a global and society context and an ethical and professional
responsibility.
5. Encourage students to broaden their knowledge in contemporary issues.

Dersin Ogrenme
Ciktilan

Bu dersi basariyla tamamlayan 6grenciler;
|.Temel islemler, matematik, kutle ve enerji denklikleri, isi ve kiitle aktarimi, akiskanlar mekanigi ve gida bilimi ve teknolojisi derslerinden
edindikleri bilgileri bir gida isletmesinin tasarlanmasinda isletmenin toplum ve gevre tzerindeki etkileri ile etik sorumluluklar g6zéntinde
bulundurarak uygulayabilir.
11.56zl4 sunumda multimedya uygulamalari gibi sunum araglarini nasil etkin kullanabilecegi hakkinda temel bilgiler kazanir. S6zlii ve yazil
materyallerin etkin bir sekilde planlar ve aktarir.
I1l.Bagkalariyla bilgi ve basarinin paylagiminin 6nemini anlar. Basariyi baskalariyla paylasir ve baskalarinin performanslarini elestirel ve dogru
olarak degerlendirir.
IV.Konseptten prototipe tasarim prosesi hakkinda temel anlayisa sahip olur.
V.Uretim prosesleri ile ilgili temel bilgiye sahip olur.
VI.Pratikte problem ¢ézmede teorik kavramlari uygulayabilir, uygun mihendislik arag ve metotlarini problem ¢é6zmede kullanabilir.
Vil.Kararlari etik ve bilingli olarak alabilir.
VIll.Yonetimsel ve ekonomik teoriler hakkindaki temel bilgileri problem ¢ézmede kullanabilir.
IX.Yapilacak islerde en iyisini yapmaya gabalar, proje asamalarina ve teslim tarihlerine uyar, geri déntsler dogrultusunda duzeltici faaliyetler
uygular.
X.Bagimsiz olarak 6grenme becerisi kazanir.

(Course Learning
Outcomes)

. Apply their knowledge in unit operations, mathematics, mass and energy balances, heat and mass transfer, fluid mechanics, and food
science and technology to design a food plant by considering its impact on society and environment and ethical responsibilities as well.

II.  Develop a basic knowledge how to apply presentation tools such as multimedia applications effectively when delivering oral

presentations. Plan and deliver oral and written materials effectively.

Develop an understanding of the importance of sharing information and success with others, share credit for success with others and

assess one’s performance critically and accurately.

IV. Demonstrate a basic understanding of the design process from the concept to prototyping.

V. Demonstrate a basic knowledge of manufacturing processes.

VI. Demonstrate an ability to apply theoretical concepts to practical problem solving. Apply appropriate engineering tools and methods to
solve problems.
VIl.  Demonstrate an ability to make informed ethical choices.
VIl Apply basic knowledge of management and economic theory to problem solving.
IX. Challenge the ways things are being done. Meet project milestones and deadlines. Take corrective action based on feedback from

others.
X. Demonstrate an ability to learn independently.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris: Takimlarin olusturulmasi ve gorevlerin verilmesi, projenin segimi. Takim galismasi 3
hakkinda 6gretim Uyesi tarafindan sunum yapilmasi
2 Akis diyagramlarinin ve Uretim teknolojilerinin sunumu (Hammaddeler ve formilasyonlar, 1,2,3,4,5,9,10
proses kosullari, hammaddeler, ara ve son Uriinlerin fiziksel, termal, kimyasal 6zellikleri)
3 Tasarimi yapilacak Griin ile ilgili istatistiksel bilgi toplanmasi kapasite belirlenmesi, fabrika 1,2,3,4,5,9,10
yerinin belirlenmesi, ilgili ulusal ve uluslararasi standartlarin incelenmesi
4 Kitle ve enerji denkligi hesaplamalari 1,2,3,4,6,7,9,10
5 Kitle ve enerji denkligi hesaplamalari, fabrika yerlesim planinin dlgekli ¢izimi (Tahmini) 1,2,3,4,6,7,9,10
6 Ara raporun teslimi ve sunumu 2,3,9,10
7 Proses hesaplamalari (Akiskanlar mekanigi, 1si ve kitle transferi) 1,2,3,4,5,6,7,9,1
0
8 Proses hesaplamalari (Akiskanlar mekanigi, 1si ve kiitle transferi) 1,2,3,4,5,6,7,9,1
0
9 Proses hesaplamalari (Akiskanlar mekanigi, i1si ve kitle transferi) 1,2,3,4,5,6,7,9,1
0
10 Proses hesaplarinin kontroli; Ekipmanlarin segimi 1,2,3,4,5,6,7,9,1
0
11 Proses hesaplarinin kontroli; Ekipmanlarin segimi 1,2,3,4,5,6,7,9,1
0
12 Maliyet hesaplamalari, fabrika yerlesim planinin cizilmesi, ekipmanlarla ilgili bilgilerin | 1,2,3,4,5,6,7,8,9
sunulmasi, ekipman fiyatlarinin karsilastirilmasi, operasyonel maliyetlerin ve (rin ,10
maliyetinin hesaplanmasi
13 Raporun formatina uygun olarak yazilmasi 2,3,6,9,10
14 Proje raporunun sunumu; projeler hakkinda genel degerlendirme 2,3,7,9,10
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction: Forming teams and assignment of roles, selection of design projects. What 3
is cooperative learning? A presentation given by faculty
2 Presentation of flow diagrams and production technology (Raw materials and 1,2,3,4,5,9,10
formulations, process conditions, physical, chemical, thermal properties of raw materials,
intermediate and end products)
3 Gathering and presentation of essential statistical data for process calculations and 1,2,3,4,5,9,10
determination of capacity, determination of plant location, examination of national and
international standards
4 Calculations of mass and energy balances 1,2,3,4,6,7,9,10
5 Calculations of mass and energy balances, drawing of plant layout 1,2,3,4,6,7,9,10
6 Submission and presentation of mid-reports 2,3,9,10
7 Process calculations (fluid mechanics, heat and mass transfer) 1,2,3,4,5,6,7,9,10
8 Process calculations (fluid mechanics, heat and mass transfer) 1,2,3,4,5,6,7,9,10
9 Process calculations (fluid mechanics, heat and mass transfer) 1,2,3,4,5,6,7,9,10
10 Control of process calculations, equipment selection 1,2,3,4,5,6,7,9,10
11 Control of process calculations, equipment selection 1,2,3,4,5,6,7,9,10
12 Calculations of costs, drawing of plant layout, presenting the information on the | 1,2,3,4,5,6,7,8,9,
equipments, comparison of equipment costs, calculating operational costs, product cost 10
13 Preparation of design reports 2,3,6,9,10
14 Presentation of design reports & general discussions 2,3,7,9,10




Dersin Gida Miihendisligi Bolimii Ogrenci Ciktilariyla iliskisi

. . . . Katki Seviyesi
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait 6grenci ciktilari) 1 > 3
SO1 | Mihendislik, bilim ve matematik ilkelerini uygulayarak karmasik mithendislik problemlerini X
tanimlama, formiile etme ve ¢6zme becerisi
S02 | Halk saghgi, glivenligi ve refahi ile kiiresel, kiiltiirel, sosyal, cevresel ve ekonomik faktorleri goz X
onlinde bulundurarak belirtilen ihtiyaglari karsilayan ¢éziimler Gretmek icin mihendislik
tasarimini uygulama becerisi
S03 | Dinleyiciler ile etkili bir sekilde iletisim kurma yetenegi X
S04 | Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve mihendislik X
¢O6zUmlerinin kiresel, ekonomik, cevresel ve toplumsal baglamlardaki etkisini dikkate alarak
bilingli kararlar verme becerisi
SO5 | Takim Uyeleriile birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam olusturan, hedefler X
belirleyen, gorevleri planlayan ve hedeflere ulasan bir ekipte etkin bir sekilde ¢alisabilme
becerisi
S06 | Uygun deneyler gelistirme ve yiiritme, verileri analiz etme, yorumlama ve sonug ¢ikarmak igin X
muhendislik yargisini kullanma becerisi
SO7 | Uygun 6grenme stratejilerini kullanarak, gerektiginde yeni bilgileri edinme ve uygulama becerisi X
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course to Food Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
SO1 | an ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering science and mathematics
S02 | an ability to apply engineering design to produce solutions that meet specified needs with X
consideration of public health, safety and wellfare as well as global, cultural, social,
environmental and economic factors
S03 | an ability to communicate effectively with a range of audiences X
S04 | an ability to recognize ethical and professional responsibilities in engineering situations and X
make informed judgements, which must consider the impact of engineering solutions in
global, economic, environmental and societal contexts
SO5 | an ability to function effectively on a team whose members together provide leadership, X
create a colaborative and inclusive environment, establish goals, plan tasks, and meet
objectives
S06 | an ability to develop and conduct appropriate experimentation, analyse and interpret data, X
and use engineering judgement to draw conclusions
SO7 | an ability to acquire and apply new knowledge as needed, using appropriate learning X
strategies

Scaling: 1: Little, 2: Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)
31.05.2022




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

None.

Diger Kaynaklar
(Other References)

1. Geankoplis, C. J. Transport processes and separation process principles : (includes unit
operations). PTR Prentice, Hall, 2003 (Electronic source available from i.T.U Library)..

2. Toledo, R.T. 1991. Fundamentals of Food Process Engineering. Avi Pub. Co., NY.

3. Singh, R.P. and Heldman, D.R. 2001. Introduction to Food Engineering, 3™ ed. Academic Press,
London.

4. Thorne, S. 1992. Mathematical modelling of Food Processing Operations. Elsevier, London.

5. Rahman, S. 1995. Food Properties Handbook. CRC Press, Boca Raton.

6. Peters, M.S. & Timmerhaus, K.D. 2003. Plant Design and Economics for Chemical Engineers. 5t
ed. McGraw-Hill Book Company, NY.

7. McCabe, W.L., Smith, J.C. & Harriott, P. 1993. Unit Operations of Chemical Engineering. 5t ed.
McGraw-Hill Book Company, NY.

8. Perry, R.H. & Green, D. 1984. Perry’s Chemical Engineers’ Handbook. 6% ed. Graw-Hill Book
Company, NY.

9. Fogler, H.S. 1999. Elements of Chemical Reaction Engineering. 3 ed. Prentice-Hall, NJ.

10. Ozilgen, M. 1998. Food Process Modellingand  Control: Chemical Engineering Applications.
Gordon & Breach Science Publisher, Australia.

11. Azam-Ali ... [et al.] 2003. Small-scale food processing : a directory of equipment and methods.
London : ITDG Publishing

12. Ling-Min Cheng, 1992. Food machinery : for the production of cereal foods, snack foods, and
confectionary. New York : Ellis Horwood : Distributed by Van Nostrand Reinhold Inc.

13. Lecture notes from past years; Other food eng. Books, eng. Handbooks, internet, scientific
journals such as J. of Food Enginnering, J. of Food Science, Chemical Engineering, etc.

Odevler ve Projeler
(Homework & Projects)

Doénemin basinda rastgele 4 kisiden meydana gelen gruplar olusturulur. Dénem boyunca takimlar
halinde ara ve ana rapor hazirlanir ve sunulur.

Students are randomly formed in groups of 4 at the beginning of semester. Progress and final
reports are prepared and presented as a team throughout the semester.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi
(2021-2022 Bahar Yariyili)

(Assessment Criteria)
(2021-2022 Spring Semester)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi 1 20%
(Term Paper/Project) 1 40%

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40%
(Final Exam)

Tarih (Date)
31.05.2022

Béliim onayi (Departmental approval)




